ACS among younger patients are better understood as a rapidly progressive form of the disease. 7 Younger CAD patients have been observed to have high prevalence of risk factors, different clinical presentations, coronary angiographic profiles, plaque composition and clinical outcomes. 5, 9, 10 However, although comprising only between a quarter to one third of young ACS patients, [11] [12] [13] women present with a significantly heightened ischaemic risk profiles compared with their male counterparts, 12, 14 and are prone to adverse in-hospital outcomes despite less obstructive coronary artery disease. 12, 15 This has translated to younger, but not older, women having higher rates of adverse cardiovascular outcomes after acute coronary syndromes or intervention procedures than men. [16] [17] [18] Multiple well-designed studies have found that, in comparison to age-matched men, women less than 50 to 55 years may be at higher risk for more adverse short-term outcomes and cardiovascular events particularly following PCI. 14, [18] [19] [20] [21] The highest risk for women has been observed up to the age of 50-60 years. 20 Younger women have shown greater prevalence of hypertension, diabetes mellitus, cerebrovascular disease, renal impairment and congestive heart failure in comparison to men. 5, 12, 15, 19, 21 The use of oral contraceptives among young females have also been implicated in the greater incidence of MI, and subsequent adverse outcomes. 22 Diabetes mellitus is a particularly strong risk factor for CAD in women 14 and is associated with a heightened cardiovascular mortality particularly in women <55 years. Diabetes may also negate the protective effects of estrogen on vascular function, and increase the risks of post PCI complications. 23, 24 Despite a greater prevalence of risk factors, young women <50 years presenting with ACS are known to have better left ventricular (LV) ejection fraction (EF), 12, 19, 25 and most notably, less severe/ extensive angiographic CAD. 5, 19, 21 Up to 50% of women presenting with ACS may have angiographically non-obstructive or nonatherosclerotic coronary artery disease that does not translate to favourable outcomes. 26 In most studies, women were less likely to have multivessel disease, ulcerated plaque overlying thrombus, 20, 21 ACC/AHA type B2/C lesions, 12, 21 or bypass graft lesion than men. 5, 20 The present study was done to compare the gender-based differences of clinical, angiographic and procedural profiles among young patients with ACS undergoing PCI.
Methods:
This prospective observational study was conducted over a period of 1 year from April 2016 to March 2017 at the Department of Cardiology, National Institute of Cardiovascular Diseases, Dhaka. The study complied with the Declaration of Helsinki. Prior ethical approval was obtained from the ethical review committee of NICVD. Informed written consent was taken from each patient.
Young patients were defined as males <45 years and females <55 years in accordance with the literature. A total of 190 young patients presenting with ACS, and undergoing PCI during index hospitalisation at NICVD were selected by purposive sampling technique, based on predefined enrollment criteria. Patients with prior MI, mechanical complications of MI, cardiogenic shock, valvular heart disease, congenital heart disease and cardiomyopathy were excluded. Study subjects were divided into two groups on the basis of gender. Group I comprised of young females and group II comprised of young males. 
Results:
A total of 190 patients were studied, including 95 young females and 95 young males. The overall mean age was 41.3±5.6 years (range 18-54 years). The mean age of young females was 43.8±6.9 years and young males was 40.1±4.3 years (Table  I) . Among young females, the highest percentage were in the range of 45-54 years (50.5%) and lowest in age group of <25 years (3.2%). In contrast, among young males, the majority (83.1%) were in the age group of 35-44 years.A total of 52.6% STEMI, 26.3% NSTEMI and 21.1% UA patients were included with equal distribution between the two genders. Among STEMI patients, 70% were of anterior and 30% were of inferior MI, and they were equally distributed between the two groups. Table II shows the distribution of risk factors for CAD between the groups. Young females with ACS showed greater prevalence of all risk factors, except smoking, which was significantly greater among young males (70.5% vs 0%, p<0.001). However 8.4% of women reported the use of smokeless tobacco. Hypertension (62.1% vs 33.7%, p<0.001) and diabetes (57.9% vs. 31.6%, p<0.001) were significantly more prevalent among young females. History of dyslipidemia and family history of CAD were found to be greater among young females, although not statistically significant. (Table  III) . Among both groups, the majority of patients had mild LV systolic dysfunction (48.4% and 41% of young females and males respectively). There was statistically significant difference among the two groups in the moderate LV dysfunction category, with significantly more young males demonstrating moderate LV dysfunction than young females (p=0.04). 27 and Patted et al. 28 , who studied young Indian ACS patients. However, our patients were younger than the patient population of the PROMETHEUS study (48.6±5.6 years vs. 48.1±6.0 years). 12 The younger mean age in this study possibly reflects the earlier onset of premature atherosclerosis among South Asian populations in comparison to Western populations. 3 There were no differences in terms of ACS types among the subjects as equal numbers of all presentations across the spectrum of ACS were taken from both groups in order to ensure matching. The majority of this young ACS population undergoing PCI presented with ST segment elevation myocardial infarction (STEMI), accounting for 52.6% of all subjects. Anterior MI was more frequent than inferior MI. These findings concur with those of an Indian study, in which an overwhelming majority of patients underwent PCI due to STEMI. 28 In contrast, however, Chandrasekhar et al. 29 observed in the PROMETHEUS study, 12 that unstable angina (UA) comprised almost half of the study population (approximately 46%) and STEMI comprised only approximately one quarter.
This study observed that young females had higher frequencies of baseline risk factors, particularly hypertension and diabetes. Several other studies have made similar observations. Moniruzzaman et al. 27 also observed higher prevalence of hypertension (55% vs.34.7%) and diabetes (50% vs. 25.3%) among young Bangladeshi females.Hypertension and diabetes were also significantly more prevalent among young women in the study by Chandrasekhar et al. 12 Diabetes is a particularly strong risk factor for coronary artery disease (CAD) in women and is associated with a heightened cardiovascular mortality particularly in women <55 years. 14 Some studies suggest that diabetes may also negate the protective effects of estrogen on vascular function, and increase the risks of post PCI complications. 23, 24 Smoking, however, was observed exclusively among young males (70.5%). While no females reported cigarette smoking, 8.4% of them gave a history of taking smokeless tobacco. These findings concur with Bangladeshi, 27 Indian populations 28 and some Western studies in which fewer females were known to be smokers. 14, 16 They differ from more recent studies where smoking was significantly more frequently observed among young females. 12, 19, 21 Another significant observation in terms of risk factors is the fact that almost two-thirds of premenopausal females in our study gave a history of OCP use, which is an additional risk factor for CAD. Furthermore, the hormone oestrogen, traditionally known to exert a protective effect on vascular endothelial function in premenopausal women, has also been suggested as a possible reason for the increased risk of vascular injury complications in younger women by some authors. 20 Estrogen may increase the level of various coagulation factors and inflammatory markers and affects vascular endothelial function and its reaction to circulating vasoactive factors. Alternatively, the protective influence of estrogen may be overridden by the presence of risk factors, particularly diabetes, resulting in worse outcomes for young women with ACS compared with young men. 20 Further studies on the presence of specific estrogen receptors and their relationship with CAD among women are warranted.
angiographically less severe CAD, as reflected by less frequency of multivessel disease (30.5% vs 41% for young females vs males respectively) and lesser Gensini scores.These findings concur with previous studies, wherein a majority of young females have had SVD, with more males having DVD and TVD. 12, 19, 27, 28 This is further confirmed by the fact that young males in our study had more complex culprit lesion in terms of ACC/ AHA lesion types B2 and C, with similar observations reported in other studies as well. 12, 19 Despite angiographically less severe CAD, young women in our study had greater LMCA involvement as culprit artery in comparison to young males. Interestingly, studies from Bangladesh 27 and overseas 12,28 also reported greater LMCA involvement among young females with ACS and CAD.
Young women required a significantly smaller mean stent diameter in this study, in comparison to young males. Chandrasekhar et al. 12 also observed similar stent profiles between the two genders, with no statistically significant differences in stent length. Smaller stent size implies a small coronary artery diameter, which could make them prone to more peri-procedural complications such as dissection. Prior studies have reported that intracoronary stents have been used less frequently among young women with ACS, although the use of DES has been more frequent among females or comparable among both genders. 12, 21 On the contrary, in our study, significantly fewer young females received a DES (81.1% vs 96.8%, p=0.001), possibly due to financial constraints. Despite this, women have been shown to derive greater benefit from DES due to reduced intimal hyperplasia and as such, a greater use of DES should be advocated. 29 There are many differences in mechanisms of ACS and plaque characteristics between young males and females that may be attributed to differences in angiographic severity and outcome. 29 These biological differences in atherosclerosis between men and women have not been entirely clarified, and further studies using intravascular ultrasound (IVUS) and optical coherence tomography (OCT) may be helpful in defining gender differences in angiographic profiles and lesion characteristics among young patients undergoing PCI.
Conclusion:
Young females with ACS are known to present with a greater clustering of risk factors for CAD, particularly hypertension and diabetes, in comparison to young males. However, despite this, young females were found to have better ejection fraction, and less severe CAD on angiography. They have smaller vessel diameters. The fact that young women have more risk factors could also mean that the presentation of ACS itself is more often than not, complicated by these co-morbidities in young women, leading to adverse outcomes.
Study limitations:
This study was not without limitations. The study was a relatively small, single center study. Furthermore, the study population only included those patients who underwent PCI. Sampling method was non-random, so there was risk of selection bias.
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